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UP.550 If f: [0, 1] — R; f continuous and

1 1
j xf(x)dxza;ff(x)dx=b;a,b€R
0 0

then:

1
f £2(x) dx > 3(a — b)?
0

Proposed by Daniel Sitaru — Romania

Solution 1 by proposer
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1 1 cBs [ (1
ffz(x)dx-j (x—1)%2dx > <_[ f(x)-(x—l)dx>
0 0 0
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1 1 1 1
f fz(x)dx-f (x? -2x+1)dx > <f xf(x)dx—f f(x)dx)
0 0 0 0

1 3 3 2 2
ffz(x)dx-(%—%—2(%—%>+(1—0)>2(b—a)z
0

j:fz(x)dx-(%—1+1)2 (b — a)?

1
f f?(x)dx = 3(b — a)?
0

Solution 2 by Marin Chirciu-Romania

Using CBS inequality under integral form:

If f,g:[a b] - R, f, g integrable then

b b b 2
[[rwa| geax= ([ 1o geoa)

Putting [a, b] = [0,1] and g(x) = x — 1 we obtain:
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1 1 1
f f2(x) dxf (x—1)?2> (f f(x) (x—1)dx) =
0 0 0
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=~f0f2(x)dx-§2<fo xf(x)dx—fof(x)dx) >



ROMANIAN MATHEMATICAL MAGAZINE

1 1 1
> j fi(x)dx - 3 >(a-b)? > f f?(x)dx = 3(a — b)>.
0 0
Remark: In the same way.

If £:[0,1] - R, f continuous and f01 xf(x)dx = a, fol f(x)dx = b,a,b € R then:

1
f f?(x)dx > (3a— 2b)?
0

Marin Chirciu

Solution

Using CBS inequality under integral form:

If f,g:[a,b] > R, f, g integrable, then f: fi(x) dx f: g*(x)dx > (f: fx)g(x) dx)z.

Putting [a, b] = [0,1] and g(x) = 3x — 2 we obtain:

2

1 1 1
f f2(x) dxf Bx—-2)2> <f f(x) (3x — 2)dx> =
0 0 0

1 1 1 2 1
:>f fP(x)dx-1> <3f xf(x)dx — Zf f(x) dx) :>J. f?(x)dx = (3a — 2b)?.
0 0 0 0



